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2. ABSTRACT 



The test program causes a variety of patterns to be displayed on the Type 34 CRT 
to aid an operator's efforts to maintain and align the display. With one exception, the operator 
is able, by means of the switch register, to go from pattern to pattern specifying parameters 
without having to restart the program. 

3. REQUIREMENTS 

3.1 Storage 

The program occupies 1051o registers; locations 1, 100-144, and 200-1232, 

3.2 Subprograms and/or Subroutines (Not Applicable) 

3.3 Equipment 

Standard PDP-4/7. Type 34 Oscilloscope Display. Type 370 Light Pen optional. 

3.4 Miscellaneous (Not Applicable) 

4. USAGE 

4.1 Loading 

4.1 .1 Set the address switches to the starting address (17770 or 7770) of the RIM Loader. 

4.1 .2 Place the binary program tape in the reader. 

4.1.3 Press START. 

^•2 Calling Sequence (Not Applicable) 

4.3 Switch Settings 

4.3.1 ACS bits 0-2 select the pattern to be displayed according to tb octal number 

contained in them as follows: (individual routines are explained in Section 6.) 

Blank screen; no operation. 

1 Vertical line. 

2 Horizontal line. 

3 Diagonal line. 

4 Horizontal segmented sweep, 

5 Vertical segmented sweep. 

6 Blank screen; no operation. 

7 Blank screen; no operation. 

The only pattern not selectable by these switches is the axial point plotter, 
which is separate from the others and must be entered by manually starting at address 100, 
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4.3.2 Axial Point Plotter 

Starting at address 100 causes the program to immediately halt so that the follow- 
ing settings can be made before pressing CONTINUE: 

ACS bit = 1 to plot on X-axis from coordinate in ACS bits 8-17. 
ACS bit = to plot on Y-axis from coordinate in ACS bits 8-17. 

Changes in ACS bits 8-17 may be made while program is displaying, with immediate results. 

4.3.3 Horizontal and Vertical Segmented Sweep Patterns 

ACS bits 9-17 select the segments of the CRT face to be illuminated by the 
chosen sweep pattern. 

Bit a 1 Selects Segment Number 

(see diagram 11.1) 

1 

2 
3 
4 
5 
6 
7 
8 
9 

4.3.4 Light Pen Pattern 

The letter P appears on the screen when ACS — 17 = 0. 

4.4 Start Up and/or Entry 

4.4.1 Preliminary Procedures 

Initial settings of 34 Display controls: 

1. Vertical sensitivity Iv/cm 

2. Horizontal sensitivity Iv/cm 

3. Sensitivity verniers Adjust to suit* 

4. Horizontal display Horizontal amp only 

5. Vertical input switch DC 

6. Horizontal input switch Any 

7. Sweep time/cm Any 

8. Trigger controls Any 

*The exact setting of sensitivity and position controls should be such that the patterns produced 
by the program fill the CRT reticle entirely. The horizontal, vertical, and diagonal line pat- 
terns are programmed to pass through the center of the CRT and barely touch the extremities of 
the reticle grid. 
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9. Position controls Approximately 12 o'clock* 

10. Focus Adjust to suit*** 

11. Intensity Adjust to suit** 

Set the switch register to the desired initial operating conditions before 
entering the program. 

4.4.2 Entry 

For axial plotting, set the address switches at 100. For all other patterns, 
set the address switches at 200. Press START. 

4.4.3 Restart 

Restarting is normally unnecessary as provisions have been made to transfer 
from pattern to pattern while the program is in progress by merely changing the setting of 
ACSO-2, the only exception being the manual transfer to or from the axial plotting mode. 

4.5 Errors in Usage 

Address Comments 

100 Not an error halt. Occurs to allow oper- 

ator time to set initial conditions for Axial 
Plot Program. 

730 DCF has failed to clear Display flag, or 

DSF always skips. 

734 Display flag has failed to cause an interrupt. 

4.6 Recovery from Such Errors 

Address Comments 

100 Set initial conditions into ACS (4.3) and 

press CONTINUE. 

730 No recovery. Program must be restarted. 

734 Press CONTINUE to resume program. 

*The exact setting of sensitivity and position controls should be such that the patterns produced 
by the program fill the CRT reticle entirely. The horizontal, vertical, and diagonal line pat- 
terns are programmed to pass through the center of the CRT and barely touch the extremities of 
the reticle grid. 

**The intensity should be adjusted so that the unintensified beam just disappears from view. 

***lt may be desirable, when using the sweep patterns to check the continuity of the phosphor 
coating, to defocus the beam and increase the intensity. Be sure to return the intensity to its 
former level . 
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5. RESTRICTIONS (Not Applicable) 

6. DESCRIPTION 

6.1 Discussion 

6.1.1 Axial Plotting Mode 

This program beginning at address 100 immediately executes a HLT instruction 
to allow the operator time to set up the AC switches for desired initial conditions. Upon con- 
tinuing, these switches are examined. Program control branches to either an X-plot routine 
or a Y-plot routine (PLOX or PLOY) depending upon the polarity of ACS 0. Each routine 
loads its "active" coordinate register with the coordinate in ACS 8-17 and clears the other 
coordinate register. The point so referenced is then displayed and control is returned to the 
beginning of the program. 

6.1.2 Dispatch 

The dispatch routine (BEG) is entered at address 200. SR bits 0-2 are examined 
and program control is transferred to the subroutine responsible for the display of the pattern 
named by the number in these switches. If this number is and all other ACS are as well, 
control is transferred to the Light Pen subroutine. Return from all pattern subroutines except 
the Light Pen subroutine is accomplished automatically at the termination of a single pattern 
display or when all switch conditions have been met (segmented sweep). The Light Pen sub- 
routine relinquishes program control only when the ACS register becomes nonzero. The return 
from pattern subroutines is to the dispatch routine where the same pattern subroutine is entered 
without a noticeable break if SR bits 0-2 are unchanged. A change in these bits causes a new 
subroutine to be entered and a new pattern displayed. 

6.1.3 Vertical Line Subroutine (VLT) 

This subroutine plots all points having an X-coordinate of 1000, beginning 
with X = 1000, Y = and ending with X - 1000, and Y = 1777. After plotting the last point, 
the dispatch routine is reentered. The line displayed bisects the center. 

6.1.4 Horizontal Line Subroutine (HTS) 

This subroutine plots all points having a Y-coordinate of 1000, beginning with 
X - 0, Y = 1000 and ending with X = 1777, Y = 1000. After plotting the last point, the dis- 
patch routine is reentered. The line displayed bisects the center. 

6.1.5 Diagonal Line Subroutine (DLT) 

This subroutine plots all points having equal X- and Y-coordinates, beginning 
with X = 0, Y = and ending with X = 1777, Y = 1777. After plotting the last point, the dis- 
patch routine is reentered. The line displayed bisects the center. 
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6.1 .6 Common Line Pattern Subroutine (COM) 

This subroutine is common to VLT, HTS, and DLT and accomplishes the actual 
incrementation of the coordinates and decides whether or not the pattern is complete. 

6.1 ,7 Segmented Sweep Routines 

6.1.7.1 General 

The Segmented Sweep Routines provide a means of checking the uniformity of 
the phosphor coating on the CRT. In order to facilitate checking, the CRT reticle is divided 
into nine overlapping segments, (see diagram 11 .1). Vertical or horizontal lines are swept 
over a segment several times causing the phosphor to remain illuminated. The SR bits 9-17 
specify which segments are to be swept. If more than one switch is "on," the segments are il- 
luminated in order. The sweep routines can also be used to check for AC ripple and decoder 
network deficiencies. The line which sweeps a segment contains every fourth point only. 
Thus, individual points are visible and the wake of the sweep has a ribbed appearance. Un- 
even trace spacing indicates improper adjustment of the decoder network. If the line appears 
wavy, ripple is present somewhere in the display circuitry. These conditions may be present 
concurrently. The sweep routines use a set of subroutines to do the actual sweeping. Descrip- 
tion of these subroutines follow the description of the sweep routines. 

6.1 .7.2 Horizontal Segment Sweep Routine (HST) 

The Horizontal Segment Sweep Routine first initializes the segment counter to 
segment 1 . The program then sets the line and point increments for the plot subroutines. The 
segment counter contains all O's except for one bit, the position of which determines the cur- 
rent segment (see diagram 11.1), before each sweep, the segment counter is ANDed with the 
contents of the switches. If the AC then contains 0, the program skips the segment, rotates 
the counter left one space, and tests again. After illuminating segment 9, the program returns 
to the dispatch routine. 

When a given segment is selected, the AC contains the contents of the segment 
counter after the AND operation. The program then determines whether the segment is in the left, 
middle, or right portion of the screen. 

The segment is then illuminated by using the plot subroutine four times to sweep 
right, left, right, left over the segment. If the adjacent segment on the right is to be illu- 
minated, the program uses the plot subroutines a fifth time, sweeping to the right. This last 
sweep ends at the leftmost boundary of the adjacent segment to provide a smooth transition 
from one segment to the next. 

If the adjacent segment is not to be illuminated, the segment counter is rotated 
until another segment is illuminated, or SR 9-17 = and returns to the dispatch routine. 

6.1 .7.3 Vertical Segmented Sweep Routine (VST) 

Except for the following differences, this program is the same as the horizontal 
sweep routines. 
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The segments are swept down, up, down, up and the smooth transition is to the 
segment below. 

Since the vertical program sweeps the sections in a different order (1, 4, 7, 2, 
5, 8, 3, 6, 9), the segment counter is either rotated left three spaces or right five spaces, de- 
pending on the number of the current segment. 

6.1.7.4 Plot Subroutines 

These subroutines can display a vertical line which sweeps either from left to 
right or from right to left. Similarly, a horizontal line can be swept upward or downward. 
The subroutine requires four parameters; the end points of the line and the boundaries of the 
sweep. Furthermore, two rates must be specified, the point rate and the line rate. The point 
rate determines the distance between displayed points on the line. For example, a point rate 
of 1 plots every point on the line; 4, every fourth point. 

The line rate similarly determines the diistance between displayed lines — again, 
1 plots every line; 4, every fourth line. Only one bit of a rate number may be 1 . After the 
six parameters are set, a JMS is executed. The JMS address determines the direction of the 
sweep and the orientation of the line. 

6.1 .8 Light Pen Routine (PEN) 

This routine displays the letter P on the CRT. The light pen is used to sense 
this display. If the pen is operating correctly the program will complete the display by adding 
the letters EN and will continue to display the word PEN until the pen no longer sees light. 
When the program is first entered, the Light Pen flag is cleared by DCF and the Light Pen Skip 
flag instruction DCF is executed. If a skip occurs, the program halts at address 730, indicating 
that the DCF instruction failed to clear the flag or that DSF always skips. A loop responsible 
for the display of P is then entered. As part of this loop, the switch register is checked to de- 
termine that this register has remained in a state. This allows the operator to exit from the 
Light Pen routine, and display other patterns at any time. 

Actual display of the letter P is delegated to a subroutine (P), which in turn 
calls upon a line drawing routine (LINE) to trace the elements of the figure. The loop is re- 
entered after the P is drawn and a program flag (SKIP) is interrogated to determine if an inter- 
rupt due to the light pen sensing light has occurred. If no light pen interrupt has occurred, 
the Light Pen flag is sensed to see if one was attempted. A halt at location 734 indicates to 
the operator that the pen saw light and sets its flag, but that no interrupt resulted; otherwise, 
the loop recycles. 

When an interrupt due to the light pen occurs, program control shifts to a sub- 
routine (PENSE) which sets a program flag (SKIP) and returns control to the point of interruption, 

6.2 Examples and/or Applications 
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6.2.1 Horizontal and Vertical Patterns 



These patterns are useful for determining raster position and symmetry. The 
lines should be straight, just touch the edge of the reticle grid, and pass through the center 
of the screen . 

6.2.2 Diagonal Line Pattern 

This pattern is useful in the evaluation of decoder network operation and the 
detection of dropped, picked up, or interchanged bits. Proper operation yields a straight line, 
one point in width, proceeding from the lower left to the upper right of the reticle grid. 

6.2.3 Horizontal and Vertical Segmented Sweep 

SR 9-17 select any of nine segments on the screen to be checked as shown in 
diagram 11.1. Each segment selected is illuminated in turn by a vertical line moving horizon- 
tally or by a horizontal line moving vertically across the screen four or five times. 

6.2.3.1 Uniformity of Phosphor Coating 

Nonuniform or burnt-out spots on the screen will appear as burnt-out spots. 

6.2.3.2 Ripple 

If the lines appear wavy, ripple is present somewhere in the display circuitry. 

6.2.3.3 Decoder Network 

If the line traces are spaced unevenly, the decoder network is not functioning 
properly . 

6.3 Scaling (Not Applicable) 

7. METHODS 

(see Section 6.1 .) 

8. FORMAT (Not Applicable) 

9. EXECUTION TIME 

Time between plots can be lengthened by the placement of a suitable LAM 
instruction in register 1176 (TIME + 1). The present contents, LAM-1 , can be replaced by 
LAM-N where N > 1 . Each increment will increase time between displays by 4.25 psec* 



'24psec for PDP-4. ^M* 
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0. 


PROGRAM 




0.4 


Program Listing 




TYP£ 34d 


DISPLAY TEST KUR 


PDP-4/7 


RPb 


7'iJW6wi bnf- 


7i6k37t^2 


Rpb 


7i5^'bii)1 (jSI- 


7\o^n\d\ 


RLU 


^id0 




BV 


!3t>4 




CHLX 


1 120 




CLtAR 


1 15d 




COM 


^60 




DCh 


7007^32 




DIN 


1225 




DISPaT 


ai3 




Dtr 


2S1 




DLICOH 


^27 




D SI- 


7idC57id1 




EN 


1004 




enuck 


1213 




EXtg 


1123 




GQM 


322 




GOV 


454 




Hiil 


27P^ 




Hlb 


i!:4i 




HTbCoM 


225 




IXH 


333 




IXV 


464 




LH 


341 




LINE 


1047 




LiNER 


11^52 




LNiJ 


1203 




MH 


365 




MV 


526 




P 


76? 




PAP 


11(50 




PON 


b57 




PEN 


725 




PENO 


740 




PENiNy 


/31 




PENSE 


750 




?H 


61? 




Plt^KlJP 


1216 




PL^ 


600 




PLUX 


ill 




pluy 


1ld!5 




PHI 


567 




P)b 


1204 
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PUP 


646 


PV 


e>7i 


PI 


12«5 


P2 


1206 


Pi 


1207 


P4 


1210 


Pb 


121 1 


P6 


1212 


RH 


'HI 


SAU 


1217 


sta 


1232 


S£KVf 


1143 


SKIP 


1220 


TIMEK 


1175 


TV 


S>02 


VLT 


231 


VLTCOM 


223 


vsi 


422 


vsi 


440 


Vbki 


4S»0" 


X 


1224 


yAuj 


1215 


XtNO 


1223 


XMN 


1227 


XMX 


1226 


Y 


1222 


YAUJ 


1214 


YiiNQ 


1221 


YMN 


1231 


Y.fiX 


123ia 


PAH 


1id0 


PLUY 


105 


PLOX 


111 


Ht'li 


20tj 


DISPaT 


ii13 


VLICQM 


^23 


HlbCnM 


i!i25 


DLiGoM 


ii27 


VLI 


i!i3l 


Hlii 


ii4l 


DLI 


251 


COM 


26 


hsi 


270 


(50H 


•^22 


IXM 


J33 


LM 


^41 


MM 


^6 5 


RH 


4t 1 


vb 1 


^g?* 


VSl 


4 4K 


vbii 


450 



■ WJ^ 
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GOV 


<^54 


IXV 


464 


TV 


!30? 


MV 


!?2ft 


BV 


!?134 


PRI 


!367 


PL!- 


6k30 


PM 


fc>12 


PUP 


646 


PDN 


&57 


PV 


07) 


PLN 


725 


P£NIMy 


V31 


PLNU 


74?i 


PLNbp 


751^ 


P 


/6? 


EN 


1^04 


LINE 


1((547 


LlNtR 


lie^g 


CHtX 


11 S iJ 


EXtC 


1 1?3 


se;hvf 


1 143 


CLtAR 


1 155 


TlMtK 


1175 


LNb 


12s^3 


PTb 


12t^4 


P1 


\29^b 


?Z 


1206 


P^ 


12^7 


P^ 


1210 


P!? 


121 1 


P6 


1212 


ENJJCk 


1213 


YAUJ 


1214 


XAUJ 


1215 


PiCMlP 


1216 


SAU 


121? 


SMP 


\22^ 


YtiNiD 


\22\ 


Y 


1222 


XtlNp 


12i?3 


X 


12?*^ 


DIN 


12P5 


XMX 


1226 


xhiM 


12?7 


YMX 


123W 


YMN 


1231 


Stii 


1232 


Dbi- 


/ ^ ; ^ 1 


DCh 


/kJ 1^71^8 
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TTPE 34B DISPLAY TEST TOR P0P«4/7 
DCF*7007<d2 



\f 



S^f 



JMP SERVE 



/ROUTINE TO PLOT A POINT ON EITHER AylS 



PAp 



PlOYi 



PLOX* 



HLT 

JM8 TIMEK 

LAS, 

SPAVQLA 

JMP PLOX' 

dxl 

LA8 
DY8 
jMP PAP+1 

nYU 

LAS 
DXS 
jMP PAP*1 



/BIT UP VARY X OOOROlNATE 
/LnAD X REGISTER WITH ZERO 

/Plot coord, in as e-i? 

/LnAD Y REGISTER WITH '^EHO 
/PlOT COORD, IN AS 8-17 



21^121/ 



/uishatch routine 



8fcQi 



DISPAT, 



VLTCOM, 
HISCUM, 



ior 

JMS 
LAS 
SNA 
JMP 
RTL 
RTL 
AND 
TAD 
DAC 
HLT 
JMP 
jMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMS 
JMP 
JMS 
JMP 



CLEAR 



PEN 



<7 

<JMP 
t + 1 



DISPAT 



BEQ-^g 
VLTCOM 

htscom 

DLTCOM 

HST 

VST 

8EQ^2 

VLT 

BEQ-i-g 

HTS 

8EQ*2 



/Gn TO VERT, LINE TEST 

/Qn TO HORIZ. LINE TEST 

/Gn TO DIAQ, LInE TEST 

/Gn TO HORIZ, SWEEP TEST 

/Qn TO VERT, SWEEP TEST 
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DLTC^M. 


JMS 1 

JMP 


DLT 
a£Q*2 


/VERTICAL L 


INE Tfc-5iT 


VLTi 


(?i 






LAW 


tk)n0 




DXL 






CLA 






DYS 






jMS 


COM 




JMP 


♦ -2 




jMP 


I VLT 


/HORIZONTAL 


LiNt TEST 


HTSi 


« 






LAW 


t00ld 




DYL 






nLA 






oxs 






JMS 


COM 




jMP 


»""2 




jMP 


I NTS 


/UlAliOMAl LANE TtbT 


DlTi 


C9 

CiA 
DXL 
DYS 






jMS 


COM 




jMP 


DLT + 3 




jMP 


I DLT 


/COMMON LINt TEST 


ROUTINE 


oum« 




NOP 

NOP 






tau 


<1 




AND 


(1777 




SNA 






IS2 


COM 




JMP 


I COM 


/HORiZONi Al 


. SWEtP 


TEST 


HbT, 


LAC 


(1 




DAC 


SEQ 




LAS 






ANU 


S'^EG 




9NA 






>JMP 


IXH 




lac 


P4 




nAC 


Y-^MN 



/UNFINISHED LINE 
/FfNiSHfcD LINE 



/IMITIALIZE SEGMENT INDICATOR 



/Current segment not requested 
/spt y limits for top three 
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«UH, 



UH, 



/^OJllME TO 



LAi; 


P6 


HMU 


Y-»MX 


1 AC 


SfcQ 


AN Li 


(V 


<;^Ai 




..IHP 


GUH 


!,Af 


P2 


fl A C 


YMM 


) At; 


Pb 


HAU 


YhX 


1 AC 


StCi 


ft IM 


( y vi 


S/IA 




JMH 


(iUH 


1 AU 


PI 


nAC- 


YMN 


1 AU 


Pvi 


DAU 


YMX 


I AU 


StR 


ANU 


(HI 


S/A 




JMP 


LH 


1 AU 


SfcG 


ANU 


i2?/i 


S^A 




JMH 


MM 


,imh 


RH 


1 AU 


RE ft 


PAL^ 


a'LL 


ANU 


r/77 


qf\)A 




■.)t'\\' 


Rfcn 


JMP 


HST* 


COMlHUl, IL. 


1 AC 


PI 


nAC 


X '♦ M N 


I.AU 


Pv-i 


OAC 


X-^MX 


jMh 


PHT 


.J^'b 


PLF 


jMS 


PHT 


JM^ 


PLF 


LAb 




ANU 


(777 


HAHVCUL 


ANU 


St,G 


SNA 




jMP 


IXH 



ILUUMINATIUN 
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/HrQiitSltD SEGMENT NOT IN TUP THREE 
/STT Y LIHIT?? FOH MIDDLE THREE 



/HrQ, SEGMENT NQT IN MiDDLte. THKEE 
/SrT Y LIHITS FOH HIODLE THREE 



/HFQUtSlED SEGMENT IH LEFT THRtE 



/HrQuESlEO SEGMENT IN MIUDUEi THREE 
/RrQUESIED SEGMENT IN RIGHT THREE 



/Last SEGMENT DISPOSED OF 

/CHECK NtXT HqHU. StQUENTIAl "SEGm 



OF I EFT 
/SrT X 



/Sweep 
/Sweep 
/Sweep 
/Sweep 



SEGMENT 
LIMITS 



HIQHT 
LEFT 
NIGHT 
LEFT 



/CHECn NEXT SEGMENT 
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LAC L-»NS 
nMA 

ADD P2 
DAC XMX 
JMS PRT 
vJMP IXH 



/NrXT SEQUENTIAL SEGMENT ULUMi 



/Sweep night 



/ROUTINE TO CONTROL ILLUMINATION OF HlDDLfc SEGMENT 



MH, 



I AU 
DAC 
I AO 
DAC 
jMS 
jMS 
JM8 
jMS 
LAS 
ANO 
RAR 
AND 
gNA 
JMP 
LAC 

rMA 
aup 
nAc 

JMS 
jMP 



P2 

yMN 

P5 

VMX 

PRT 

PLF 

PRT 

PLF 

(777 

VCLL 
SEG 

IXH 
LNS 

P4 
XMX 
PRT 
IXH 



/SPT X LIMITS 



/Sweep right 

/Sweep left 

/Sweep night 

/Sweep ieft 



/Check next segment 

/NFXT SfcQUENTIAL SEGMENT iLLUMi 
/RESET X LIMIT 



/Sweep night 



/NOUMNE TO CONTROL ILLUMINATION OF RIGHT SEGMENT 



HH, 



I AC 
DAC 
LAC 
DAC 
JMS 
jMS 
JMS 
jMS 
jMP 



P4 

XMN 

P6 

XMX 

PRT 

PLF 

PRT 

PLF 

IXH 



/SpT X LIMITS 



/Sweep 
/Sweep 
/Sweep 
/Sweep 
/Check 



RIGHT 

lEFT . 

RIGHT 

LEFT 

NEXT SEGMENT 
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/VERTICAL 


SWEfcP TtST 


VbT, 


LAU (1 




nAC SEQ 




LAS 




ANU SE.G 




SNA 




JMH IXV 




ANU (333 




<?2A 




jMH VSl 




1 AC P4 




DAC VMM 




LACJ P6 




DAG XHX 




JMP GQV 


Vi>1, 


ANU (55!> 




f5ZA 




jMH VS? 




1 AC Pk 




DAU XhN 




lAC P5 




dmc xmx 




JMH GOV 


VS2, 


LAC PI 




nAC XhM 




LAC P3 




DAC XMX 


uuv, 


LAC SfcG 




ANU < "/ 7 feJ 




rnm 




jhH TV 




A N 1 J (7 tl 




« N A 




JMH HV 




jMH MV 


l^V, 


LAC SfR 




RALVGLL 




ANU (777 




CjNA 




JMH Htn 




RTU 




ANU (777 




«5Za 




jMH VST+ 




1 AC S£Q 




RTR 




RTH 




RAH 




jMH VST+ 



/ImITIALIZE SEQMfe^NT INDICA1UR 



/CiiRRENl SEGMENT NOT REQUESTED 



/NrG. SEGHENT NOT IN RIGHT THREE 
/SpT X LIMITS FOR RiGHT THHEE 



/RfQ. SEGMENT IN LEpT ThHEE 
/HpQ. SEGMENT iH MIDDLE THREE 

/SPT X LIMITS FOR Middle thhee 



/srT X LIMITS For left thhle 



/RPQ, segment IN TOP THREE 



/HpQ. SEGMENT IN BOTTOM IHhEE 
/HrQ. SEGMENT IN MIDDLE THREE 



/Last SEGMENT DISPOSED OF 

/check next vcrticaluy sequential 
/Different rhtation needed (seqs 7i8,9) 

/CHECK next VERTICALLY SEQUENTIAL 

PDP 

Igmmmm 
LIBRARY 
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/HOUTINIE TO CONTHOl ILLUMINATION 


TV, 


LAC 


P6 




DAC 


YMX 




LAC 


P4 




DAC 


YMN 




jMS 


POU 




jMS 


PUP 




JMS 


PDN 




jMS 


PUP 




LAb 






ANU 


(777 




HLL 






rTh 






RAH 






AND 


SEG 




SNA 






JMR 


IXV 




LAC 


P5 




DAC 


YMN 




jMS 


PDN 




JMP 


IXV 


/HOUTINE TO CONTROL ILLUMINATION 


MV, 


LAG 
CM A 


LNS 




AUU 


P5 




DAU 


YMX 




1 AC 


P2 




DAC 


YMN 




JHS 


PUN 




jMy 


PUP 




jHS 


PUN 




JMS 


PUP 




LAS 






AND 


(777 




CLL 






R1H 






RAH 






ANU 


8EG 




SNA 






jMP 


IXV 




LAC 


P3 




DAC 


YMN 




jMS 


PDN 




JMP 


IXV 



OF TOP SEGMENT 
/SpT Y LIMITS FOR TOP SEQMtNT 



/SuiEEP DOWN 

/Sweep up 
/Sweep uown 
/Sweep up 



/Check next segm^^nt 

/nfxt sequential segment illuminated 

/rfset y limit 

/Sweep pown 



OF MIDDLfc. SEGMENT 



/SPT Y LIMITS 



/Sweep 
/Sweep 
/Sweep 
/Sweep 



DOWN 

up 

DOWN 
UP 



/Check next segment 

/nrxt sequential segment illuminated 

/RrSET Y LIMIT 

/Sweep down 
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/HOUIINE TO COf^THUL ILLUMINATIUN OF nOTTOh SEGMENT 



LAC 


LNiS 


CMA 




AUU 


P6 


OACJ 


YMX 


LAC 


PI 


DAC 


YNN 


JMS 


PDM 


JhS 


PUP 


jMb 


PPM 


JMS 


PUP 


JMP 


I XV 



/Sweep down 

/Sweep up 

/Sweep pown 

/SwEEP UP 



/HOUIINE TO COnTHQU PLQTTINQ TO THE RIGHT 

PRT, 191 

D^M u-»lR /SrT DIHEOTION INDICATOR TO "RIQHT" 

lac xmm 
nxi 

DAC "♦X 

LAC XMX 

DAC X-»ENO /SET HIGhT HaND LIMIT 

i JMS pH /EyCUTE 

JMP I PHT /RpTURN 

/HOUIINE TO GONTHUL PlOTTINti TO THE i EFT 
PUF, (A 

LAC (40k3tHk3lifl 

DAC DIR /SFT DIRECTION INDICATOR TO •'L.fcPx" 

LAC XMX 

DXL 

DAC X 

LAC XMM 

DAC XEND /SfT LEI-T HAND lImIT 

JMS PH /EvtCUTE 

JMH I PLF /RETURN 



/RQUnNE TO EXFCUfE HORUONIAl SWEEPfNG 
PH, ^ 

LAC YMN 
OAU **1 

oYS /Dtsplay a point 

NOP 
CMA 
"^ ADD YMX 

SAU (LAM 
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JMP .+4 

LAC PIS 

TAU Y 

JMP PH+2 

I. At; y 

OMA 

adu vend 

rAU (LAM 
JMP I PH 
I. AC DIP 

ralvcll 

LAC LNS 

Sll 

OMA 

«1AD <LAM 

cla 
nxL 
DAQ X 
jMP PH+1 



/Emd of line 
/umfinisheo line 

/RFSET Y COORDINATE 

/dtSplay next POInT 



/emd of Sweep 
/umfinished sweep 



/HrSET X CQORPINATE 



/START NEXT LIN£ 



/HOUriME TO COMlHOL UPWAHpS PLOTTING 
pop, 

D^M DIP /SfT DIHECTION INDICATOR TO •♦UP" 

LAC YhM 

OYl 

DAU Y 

lac YMX 

nAC Y-ENn ^SET UPPER LIMIT 

jMii pv /Execute 

JMP I pup /RrTURN 

/HOUUNE TO CUNlHUL DOWNWARUS PLOTIl^iG 
P U M , (? 

I AC (^SlkJ^KiiO ,. ,.. 

DAC DIR /SFT DIHECTION INDICATOR TO "DOWN" 

lAC YMX 

DYL 

DAC Y 

I AC YMM 

DAC YEND /SPT LOWER LIMIT 

jMb Pv /EyECUTE 

JMP I PUN /RETURN 



/KQUTIME Tn EXFCUfE VERTICAL SWEEPING 

PV, (fi 

LAC XMN 
DAC X 



LIBRARY 



r:! h k 

A U 11 
qMiJ 
. J !"! H 
L A U 
TAD 
JMH 
i.AU 
CM A 
AiiU 
SAD 
JMP 
I AC 
RALV 

lau 

fjMA 
aIjU 
SAU 
riLA 
nYu 

DAQ 
J rip 



( L A f'i 
P T S 

Y 

Ythili 
( L A M 
T PV 

nil 

L i'^ S 



AM 



Y 
PV + 1 
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/DtSpuav a pniNT 



/t'tu OF lINfe. 
/UMFIi^l&iHEO LINE 
/HrSFT X COORDINATE 
/UfSPlAt NEXT POINT 



/EmD of SWEEiP 
/UMFlNliiHeD SWEEP 



/HrSF.T Y COHnHUlfNATK 



/stap^T nfxt iJ'^f: 



/LIGHT P£i\j hOuTi'Mt 



PtN, 



HtNNiY, 



Kk.ND 



HtMSt, 



mlT 

HLT 
I.Afei 

TUN 
JMP 

ncF 



Hb NINV 



.+.1 



S-»KIP 

P 

Sr^rP 
P t N l\i Y 

F i\ 

PtMD 



/UnF FAILED TO CL£Ar DISPLAY FUAQ 



/DtSPLAY FIAO FAILED TO CAUSE INTERRUPT 



I^OiF* 



T 



LIBRARY 



/NOUUME TO 



JMP ,+? 

JMP PtN-^3 

I.AM 

DACJ SKIP 

I AC 

RAU 

I.AU SAC 

jMP I 
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DRAW 

n2:M 

I AW 

nAC 



IH£ LETTER P 

t 

4te)0 

Y 

LINE 



JMS LINE 
1k50s377 
LAW 7/6 
DAC Y 
JMS LINE 

LAW 376 
DAC y 
.)MS LINE 

jMP I p 



/NDUTINE 

EN, 



TO 



dhaw 

LAW 
DAC 
I AW 
nAC 
JMS 



tN 

777 

Y 

X 

LINE 
177 



LAW 400 
DAC Y 
JMS LINE 
3lC060kj 

laz Y 

vJMS LINE 

ISZ X 

LAw 600 
nAC Y 
vJMS LINE 
Ibl 177 
LAW 1777 
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DAC X 

LAW 777 

DAC Y 

JMS LINE 

!S2 Y 

LAW 1776 

DAC X 

JHS LINE 
7^0/77 

LAW 776 

DAC Y 

jMS LINE 



/HOUTINE 
llNEi 



Tn 



DRAW 

lac 

RTL 
RlL 
AND 



A LINE 
I LINE 



(7 



RALVCLL 
TAU (LAC 



DAC 
XCT 
DAC 

l^'l 
XCT 
DAC 
LAC 
ISZ 
ANU 
DAC 

lac 

RAH 
LAC 

SNL 
TAP 
DAC 
LAC 
DXL 
LAC 

dys 



EXEC 
P<*!CkUP 
PICKUP 
X-^ADj 
PICKUP 
PICKUP 
Y-tADj 

I LINE 

LINE 

(1777 

ErtNjDoK 

yadj 

(CHEX+t 

(1 

CHEX 
X 
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LJNEK 



chex 



£XEC* 



JMS TIMEK 

LAC X 

TAD XADJ 

nAC X 

nxu 

LAC Y 
TAD YADJ 
DAC Y 

yCT I CHEX 

AND <1777 

9AD ENDCK 

JMP I LIME 

JMP LINER 



LAC Y 
lAU X 


1 
1 


£5 
LAM 

lAm 

1 
1 

1 

LAM 
LAM 

lam 

LAM 
1 



/Interrupt 

St-RVt, 



KOUTlNt; 

DAU S-^AC 

JMP .^2 

jMP PENSE 

JMS CLEAR 

LAC 

ral 

LAC SAC 
TUN 
JKP I 9i 



/Clear FtAQb routine 



LIBRARY 



CLEAR 



/lIMt DELAY 
TiMEK# 



/VARIABLES 

LN9, 

HI Si 

P*», 

Pi). 
pb, 

VARIABLES 
yiAHT 
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IQT 33(^2 

rxof 

PCP 
Khb 
TCF 

rPui- 

LbUF 

lpcf 
nHwa 

NlUP 

wOP 

mqp 

JMP ! CLCAH 



PI 

l,AM-t 

DAC CLEAR 

TS2 CLEAP 

JMP ,-^1 

JMP I TIHEK 



7 
4 

Pi74 

1/74 



/PnP-7 Clear all 



/incr 



r 



LIBRARY 



Digital-7-60-N 
Page 25 



11 



DIAGRAM 

Segmented Sweep Program 



1774 
P6 



SEGMENTED SWEEP SECTORS 

460 574 1204 1320 

P2 P3 P4 P5 



1774 
P6 




SEGMENT 


CORRESPONDING 


NUMBER 

1 


TW 


SWITCH 
17 


2 




16 


3 




15 


4 




14 


5 




13 


6 




12 


7 




It 


8 




10 


9 




9 
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